1.0 INTRODUCTION

Y The Aluminum Company of America (Alcoa) disposes of the
spent potlining from their Wenatchee, Washington aluminum pro-
cessing facility in an on-site landfill. Additional potlining

- from the Alcoa Vancouver, Washington facility also is disposed at
this site. According to federal regulations, Alcoa must imple-
ment a U.S. Environmental Protection Agency (USEPA) approved

[ ground-water monitoring program at the landfill, or receive a
USEPA waiver from monitoring. To this end, Alcoa has contracted
Law Engineering Testing Company (LAW) to review the site condi-

® tions and either design a ground-water monitoring system or

prepare a justification for a waiver from monitoring.

0. 1.1 SCOPE OF WORK

The scope of work for the project has evolved through a
series of meetings and exchange of documents. It is summarized
as follows:

. March 2, 1981 LAW met with Alcoa to present LAW's

qualifications and discuss our approaches to
ground-water monitoring program.

. March 16, 1981 LAW submitted a detailed response
to Alcoa Request for Proposal No. 009238 P.C. This
response addressed monitoring activities at various

® Alcoa sites, including Wenatchee. The primary pro-
posed tasks for developing a ground-water monitor-—
ing program (or waiver justification) for each site
included: coordination meetings, site data com-
pilation and review, site inspections, preparation

® of summary site descriptions, and hydrogeologic
assessment.
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The basic goal is the design of a ground-water
monitoring system for specified facilities or,
where appropriate, preparation of documents in
support of a waiver from monitoring.

Excerpts from the Law Engineering proposal further
detailing the scope of work are attached in
Appendix A.

. April 6, 1981 Alcoa issued a purchase order to Law
Engineering to perform the proposed work.

There have been numerous telephone conversations confirming

individual details in the scope of work.

1.2 SUMMARY OF ACTIVITIES TO DATE

1.2.1 General Project Activities

Following authorization to proceed with the project, the

general activities for all sites can be summarized as follows:

i Development of a precedence chart for the project
indicating milestones and flow of information.

. Initial acquisition and/or organization of perti-
nent published hydrogeologic data.

Meeting in Pittsburgh to confirm the general
approach and to review site data available from
Alcoa corporate engineering files.

g "Regional Meetings" in Pittsburgh and Houston
between Alcoa personnel and LAW project team
members to provide a general overview of the
ground-water monitoring program and to have initial
site specific discussions.

Site visits to observe present facilities and sur-
ficial hydrogeologic conditions and to discuss
operational history with plant personnel. At that
time requests to Alcoa were made for specific addi-
tional data.

Continued review and evaluation of available data.
Preparation of site description reports.
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. Receipt of Alcoa corporate and Alcoa operations
comments on site description reports.

Continued site assessment and development of
ground-water monitoring program.

Although each site has unique characteristics with respect
to facilities, operation and hydrogeologic setting, there is some
uniformity of approach and mutually beneficial sharing of infor-
mation has been utilized where appropriate. Examples of this
include: wuse of check lists for data acquisition and review, use
of consistent philosophy with respect to data interpretation and

a standardized report format.

1.2.2 Wenatchee Plant Activities

Prepared geologic and hydrologic interpretations and the
site assessment at the Wenatchee plant indicated that it was
appropriate to pursue a waiver from monitoring. To collect addi-
tional data necessary to justify such a waiver request, LAW per-
formed field and laboratory investigations for the site. Field
investigations were initiated on August 3, 1981 with drilling at
the W-101] location shown on Figure 1.1. Drilling proceeded at
this location to a depth of approximately 26 feet. Either cut-
tings or split spoon samples were collected every 5 feet to a
depth of 20 feet. The subsurface materials encountered were
substantially more cobbly than anticipated and were sufficient to
impede drilling with the rig present on-site. Therefore, the
hole was abandoned at a depth of 26 feet. LAW personnel
collected bag samples of material excavated from the presently

operating landfill for laboratory analyses.
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Drilling was resumed with a different rig on August 24, 1981
at a new location; the W-101lA site shown on Figure 1l.1. This
boring was advanced to a depth of 111.5 feet. Cutting samples
were collected at 10 foot intervals, beginning at a depth of 40
feet. Split spoon samples were collected ‘in appropriate litho-

logic strata.

The W-10lA boring was completed as a potential monitoring
well, screened between 56.5 feet and 111.5 feet in depth. A
completion diagram for the well installation 1is presented on

Figure 1.2.

1.3 SOURCES OF DATA

Law Engineering Testing Company used data presented in the
following publications and references in the preparation of this

report.

1.3.1 Publications

Algermissen, S.T., 1969. Seismic Risk Studies in the United
States. In Proceedings of the Fourth World Conference on
Earthwquake Engineering, Santiago, Chile.

Clayton, D.N., 1977. Western Columbia Plateau Margin Studies,
Wenatchee to Alameda Flat. In Preliminary Safety Analysis

Report, Washington Power Supply System. Chapter 8, Subappendix
2R-D.

Collins, Frank C., 1905. Geology and Water Resources of a Por-
tion of East-Central Washington, U.S. Geological Survey Water
Supply and Irrigation Paper, No. 118.

Davis, S.N., and DeWeist, R.J., 1966. Hydrogeology. John Wiley
and Sons, Inc.



Fenn, D.G., Hanley, K.J. and DeGeare, T.V., 1975. Use of the
Water Balance Method for Predicting Leachate Generation from
Solid Waste Disposal Sites. United States Environmental
Protection Agency.

Lohr, E.W., and Love, S.K., 1954. The Industrial Utility of
Public Water Supplies in the United States, Part 2 - States West

of the Mississippi, U.S. Geological Survey Water Supply Paper
1300.

Miller, J.F., Frederick, R.H. and Tracey, R.J., 1973. Precipi-
tation Frequency Atlas of the Western United States, Volume IX -
Washington, NOAA Atlas 2.

Perrier, E.R. and Gibson, A.C., 1980. Hydrologic Simulation on
Solid Waste Disposal Sites (HSSWDS). United States Environmental
Protection Agency.

Van Denburgh, A.S. and Santos, J.F., 1965. Groundwater in Wash-

ington, Its Chemical and Physical Quality, Division of Water
Resources, Water Supply Bulletin No. 24.

Veatch, M.D., 1980. Preliminary Subsurface Hydrologic Considera-
tions: Columbia River Plateau Physiographic Province. Shannon
and Wilson, Inc.

U.S. Department of Agriculture, Soil Conservation Service, 1969.
Soil Survey of the Chelan Area, Washington.

U.S. Department of Commerce, Weather Bureau, 1914-1978. Monthly
Climatological Data.

1.3.2 References; Maps and Drawings

ALCOA Wenatchee Works Drawings:

Number Title

A-2319WW Plant Map

A-3778WW Ownership Holdings Map

A-3782WW Location Map

A-11742WW Plant Raw Water Lines, Underground Plan and
Location

A-11743WW Plant Potable Water Lines, Underground Plan
and Location

A-11744WW Plant Natural Gas Lines Plan and Location
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A-11747WW General Plan of Steam Lines for Heating System

A-11748WW Sanitary Sewers Plan and Location

A-11749WW Storm Sewers and Scrubber Sewer Lines Plan and
Location

A-015439WW Number 2 and 3 Pot Room Effluent Sludge
Lagoons

B-027966WW Potlining Disposal Facility - PVC Cover and
Monitoring Wells

B-027974WW Lined Potlining Disposal Pit

Hydrologic Unit Map - 1974, State of Washington, U.S. Geo-

logical Survey, 1976.

Rock Island Reservoir Drawing Series, Nos. 3, 4, 5 and 6,
Public Utility District No. 1, Chelan County, Washington.

U.S. Geological Survey 7.5" Topographical Quadrangle Maps:
Malaga, Malaga N.E., Rock Island, Rock Island Dam.
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2.0 REGIONAL HYDROLOGIC SETTING

2.1 REGIONAL GEOLOGIC DESCRIPTION

2.1.1 Physiography

The Wenatchee Works plant is located along the boundary of
the Columbia Plateau and the Cascade Mountain physiographic prov-
inces, within the Columbia Basin subdivision. The area is char-
acterized by steep topographic relief resulting from peaks and
plateaus being incised by stream channels. Elevations range from
600 feet above mean sea level (msl) in the Columbia River flood-
plain at the facility to 4200 feet above msl on the plateaus 16
miles northward and over 6800 feet above msl at the peaks 15
miles westward. Slopes of 43 percent are not uncommon on stream-

cut canyon walls in the area.

The area in the vicinity of the Wenatchee Works plant is
drained by the generally south-southeast flowing Columbia River
and its tributaries. The river has deeply incised into the sur-
rounding geologic material so that the present floodplain gener-
ally 1lies 1400 feet below the surrounding canyon walls. The
natural flow of the Columbia in the area has been altered by the
construction of the Rock Island Dam about two miles downstream of

the Alcoa Wenatchee Works plant.

The only major tributary to the Columbia River in the
region, the Wenatchee River, enters the Columbia about 15 miles
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upstream of the facility. The remaining tributaries in the area
are usually short (less than 10 miles) streams with steep gradi-
ents draining directly off the upland regions to the river.
Generally, the streams are intermittent in the upland regions,

becoming perennial in the lower reaches.

2.1.2 Geology

Geologically, the area around the Wenatchee Works plant is a
broad structural downwarped basin characterized Dby thick
sequences of lava flows collectively termed the "Columbia River
Group". These lava flows overlie older, moderate-relief metamor-
phic material. The lava flow series consists of individual flows
between 50 and 150 feet thick which, in total, average 5000 feet
in thickness across the basin. The flows cover approximately
20,000 square miles, suggesting a highly fluid lava. Layers of
organic soil, acid tuffs and breccias, ranging in thickness from
less than 6 inches to 10 feet, are interbedded in the flows,
indicating that the flows were distinct and non-continuous. The
total period of eruptions spanned several million years, starting
in the Miocene and continuing into the Pliocene Epoch. As the
accumulation of basalt became thicker, a general subsidence of
the area Dbegan and continued intermittently, probably to the

present.

After the extrusion of basalt ceased, a group of northwest
to west trending anticlinal ridges (with respective synclinal
troughs) developed along the western portion of the basin. Con-

current with the anticlinal ridge formation, local warping formed
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basins and arches throughout the Columbia Plateau, creating
erosional highlands and depositional basins. The Ellesburg
Formation was formed from such deposition of gravel, sand, silt
and clay during Pleistocene times and is the primary source for
the loess (wind-blown material) which covers much of the Columbia
Plateau. The loess deposits are overlain 1locally by glacio-
fluvial deposits of the Pleistocene glacial period, and by
alluvium shed from the broad arches and step trenched canyon

walls of individual coulees.

The Columbia River has undergone cycles of downcutting and
deposition throughout prehistoric time. This cycle has created
numerous fluvial terraces at varying elevations within the river

valley.

2.1.3 Soils

Soils of the Wenatchee Works region formed in materials
weathered from glacial till; glacial outwash; weathered igneous,
sedimentary, and metamorphic rocks; and volcanic ash and pumice,
and loess and alluvium. Volcanic ash and loess make up at least

a minor part of the parent material of most soils.

During the Pleistocene Epoch, areas in the northern, west-
ern, and southern parts of the region were covered by glaciers.
As the ice moved, it mixed the surface materials and glacial till
(ground moraine) was deposited, providing parent material for

soils in those areas.



As the ice melted, streams flowing from the ice front and
down the rivers removed till in their path. Thick glacial out-
wash beds of nearly clean gravel, cobblestones, and sand were
deposited on terraces and plains and in stream valleys. The out-
wash is made up mostly of fragments of acid igneous and meta-
morphic rocks which provide the parent material for soils in the

area where outwash is present.

A number of soils in the region formed in weathered granite,
granodiorite, gneiss, schist, sandstone, and basalt. Several
soils that formed partly or completely in weathered granite and
granodiorite are present in the northern part of the area.
Gneiss and schist are the dominant parent materials of soils from
the Wenatchee River north to the town of Entiat. Soils formed
from sandstone occur around Wenatchee and extend up the Wenatchee
Valley past Leavenworth and into the Lake Wenatchee area. Soils
that are derived partly from weathered basalt and andesite occur

mostly in the mountainous area south of Wenatchee.

Deposits of volcanic ash and pumice vary from only thin lay-
ers at lower elevations to layers 3 and 4 feet thick at higher
elevations throughout the region. Deposits also occur in places
on steep north-facing and east-facing slopes and terrace breaks.
The ash makes up the parent material for the soils where it is

present at the surface.

Loess is a dominant parent material of soils in the eastern
part of the area. The loess presumably came from the south and
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east and possibly from local glacial till and outwash. It ranges

in thickness from a few inches to 5 or 6 feet.

Recent alluvium is the chief parent material along streams
and creeks. This material came from upland areas and was
deposited during periods of stream overflow. In most piaces the
material is from a variety of sources and has been transported
fairly long distances. In general, the alluvium is quite sandy

and gravelly, but in places it is loamy.

Older alluvium (valley £ill) comprises the parent soil
material in upland areas around Wenatchee and in the valley from
Wenatchee to Leavenworth. This material came from the surround-

ing valleysides and in places is many feet thick.

Although all the soils in the region have weathered to some
extent, the weathering processes have not obliterated the effects
of the parent material. For this reason, soils that formed in
similar parent materials have many characteristics in common,
regardless of variations in climate, relief, 1living organisms,

and length of time the material has been weathering.

Soil types in the Wenatchee Works region were mapped by the
U.S. Department of Agriculture, Soil Conservation Service (1969)
as part of the Chelan Area, Washington Soil Survey. Thirteen
soils series were identified and, along with their permeability,
runoff potential and hydrologic group classifications, are

presented on Table 2.1. The surficial soils most commonly found
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are gravelly fine sandy loam, fine sandy loam, and loamy fine

sand. However, silty loams and rock outcrops are also present.

2.2 REGIONAL GROUND-WATER

Figure 2.1 is a map of registered water wells in the vicin-
ity of the Wenatchee Works plant. Area wells draw water from two
principal aquifers. The shallow, or alluvial, aquifer, consists
of unconsolidated Quaternary alluvium. The deep, or bedrock,
aquifer consists of permeable zones within basalts of the Ter-

 Colwmbva
olorado River Group. Figure 2.1 shows that alluvial wells

tia
predominate inrthe flat to gently sloping areas along the Colum-
bia River. Deep wells predominate in the steeply sloping areas
further from the river. The presence of shallow wells at higher
elevations or on steep slopes reflects the existence of signifi-

cant isolated accumulations of alluvium in these areas.

Alluvial deposits are the major source of shallow ground-
water throughout the Wenatchee Works region. Such alluvial
material includes terrace deposits of varying age, and alluvium
deposited by the present stream. Studies by Veatch (1980) esti-
mate the hydraulic conductivity of this material, on a regional
basis, to range from about 10 to 103 gpd/ft2. Figure 2.2
illustrates the extent of this shallow alluvial aquifer and the
associated piezometric levels in the region. The construction
and interpretation of the piezometric map is limited by the

following factors:



2 The wells were located from drillers' 1logs, which
usually locate wells to the nearest one-sixteenth
of a section (40 acres). Consequently, if a well
is plotted in the center of this area, it may be
located as far as 933 feet from its true location.
In some cases, an error of this magnitude would
significantly change estimated surface elevations.

. Surface elevations of wells were estimated by

interpolating between topographic contours. The
wells were located on 7.5' topographic maps havin
20 or 40 foot contour intervals. Consequently, a

much as f10 feet or F20 feet of error may occur
in estimating elevations from the maps (depending
ons the map on which they are located).

: Because piezometric contours are located by inter
polation between known data points, the degree to
which piezometric maps accurately reflect ground-
water conditions depends upon the density of data
points.

Despite the 1limitations discussed above, the piezometric map

serves to show approximate ground-water flow gradients and

directions.

Figure 2.3 presents the stage-discharge relationship curve
for the Columbia River at the Wenatchee Works plant. Stream
elevations for the maximum flow on record are more than five feet
lower than measured water levels in a nearby alluvial well. The
measurement was made on December 15, 1977 at the end of an
extremely dry year. This indicates that, except for certain rare
situations, the alluvial aquifer in the immediate facility vicin-
ity probably discharges to the Columbia River. Recharge to the
alluvial aquifer probably occurs from snowmelt runoff, upward
leakage from the deep aquifer and, to a minor extent, from direct
infiltration of rainfall. Local meteorologic conditions govern

the quantity of water available in the alluvium.
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The bedrock aquifer in the region is restricted to the
permeable beds of ancienk soils and scoriacious-tuffaceous layers
interbedded in the basaltic lava flows. The basalt is virtually
impermeable, except for porosity along the joints formed during
its cooling stages, and therefore acts as a confining layer for
more permeable beds. This confinement and the basin-like struc-
ture of the region creates pressures that generally force the
water in the bedrock aquifer to or near the surface. Local

annual meteorologic conditions govern the pressures attained

within these aquifers.

A regional hydrogeologic study of the Columbia River Plateau
province estimates that the hydraulic conductivity of the upper
portions of the Columbia River Group (including sedimentary
interbeds) ranges from about 100 to 5 x 102 gpd/ft2; effec-
tive porosity is estimated at 30 to 40 percent (Veatch, 1980).
These hydrologic properties exhibit high spatial variability in
the region because they are determined primarily by the distri-
bution of Jjoints, fractures, faults and sedimentary interbeds,
which by nature are unevenly distributed within the volcanic

sequence.

The bedrock aquifer is recharged by rainfall and snowmelt at
the outcrop regions. As shown on Figure 2.4, regional piezo-
metric contours for the bedrock aquifer are lowest along the
Columbia River and increase on either side. Piezometric levels
near the river for both the bedrock aquifer and the alluvial

aquifer are approximately the same elevation as the river

2-8



sur face. This indicates that the bedrock aquifer probably dis-
charges through the Columbia River alluvium into the Columbia

River, at least in the vicinity of the Wenatchee Works plant.

The limitations on piezometric map construction discussed
above apply to the bedrock aquifer piezometric map as well as the
alluvial aquifer piezometric map. However, the map serves to

show approximate ground-water flow gradients and directions.

Table 2.2 presents ground-water quality data for the allu-
vial aquifer in the region surrounding the Wenatchee Works plant.
The water quality analyses in Table 2.2 were obtained from two
wells located within 15 miles to the northwest of the Wenatchee
Works plant. Table 2.3 presents ground-water quality data for
the bedrock aquifer. The two wells from which bedrock aquifer
water quality measurements were made are located within 45 miles

to the southwest of the Wenatchee Works plant.

Water quality is good in both aquifers; none of the para-
meter concentrations exceed U. S. Public Health Service water
quality standards. The average calculated values for total dis-
solved solids are 292 ppm for the alluvial aquifer and 170 ppm

for the bedrock aquifer.

2.3 REGIONAL SURFACE WATER

2.3.1 Columbia River

The Wenatchee Works plant is located near and drains to the

Columbia River, approximately 2.5 miles upstream of Rock Island
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Dam. The river adjacent to the plant is a part of the Rock
Island Dam Pool. Pool elevations are controlled by spillway
operations generally within a range between 612.5 and 613 feet,
above msl. Backwater effects in the river channel result in
water elevations near the plant of between about 0.1 to 3.3 feet
higher than the water surface at the dam, depending upon the flow

in the river.

Data from a now-abandoned gage near Rock Island Dam and a
subsequent gage near Priest Rapids Dam (about 50 miles down-
stream) show a 55-year average flow of 120,800 cfs. However,
during periods of low flow, daily flow rates may average 80,000
cfs or less. The maximum flow rate recorded at Priest Rapids Dam
was 692,000 cfs on June 12, 1948, and a minimum discharge of

4,120 cfs was recorded on February 10, 1932.

Pool elevations behind Rock Island Dam during large floods
have not been determined; however, spillway capacity at the dam
is sufficient to pass a flow of 500,000 cfs while maintaining a

pool elevation of 613 feet above msl.

2.3.2 Water Quality Analyses

Table 2.4 presents water quality data for the Columbia River
at the town of Wenatchee, located about 11 miles upstream of the
site. The water is of good quality; none of the parameter con-
centrations exceed U.S. Public Health Service water quality stan-

dards. The Columbia River water quality is similar to that of
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the alluvial aquifer except that it is lower in TDS (100 mg/l1 vs.
289 mg/1l), bicarbonate (60 mg/l vs. 251 mg/l), and nitrate (1

mg/1l vs. 15 mg/1l).

2.4 REGIONAL CLIMATE

The region around the Wenatchee Works plant is extremely
dry, characterized by low precipitation and high evaporation.
Average annual precipitation in the area ranges from 8 to 12.5
inches with 35 to 45 percent occurring as snow. (The Leavenworth
Station, located 20 miles northwest of Wenatchee, has an average
annual precipitation of 24 inches, which is anomalously high for
the region.) The greatest amounts of precipitation in the region
usually occur between November and February and the smallest
amounts in July, August and September. According to National
Oceanic and Atmospheric Administration data, the expected 100-
year, 6-hour storm for the area would produce 1.7 inches of pre-
cipitation, and the expected 100-year, 24-hour storm would

produce 3.0 inches.

As shown on Figure 2.5, average annual precipitation gener-
ally increases with elevation in the region. However, the figure
illustrates that other factors also act to control meteorologic

factors and interrupt the general elevational trend.

Average annual pan evaporation in the area ranges from 42 to
49 inches with the highest amounts occurring in June, July and
August. Pan evaporation is extremely small between November and

March and usually is not measured.
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TABLE

SOIL TYPES IN THE IMMEDIATE VICINITY

SOIL TYPE
Cashmont sandy loam
Cashmont stony sandy loam
Ellisforde fine sandy loam
Ellisforde silt loam
Malaga gravelly fine sandy loam
Pogue fine sandy loam
Pogue gravelly fine sandy loam
Pogue very stony fine sandy loam
Quincy loamy fine sand
Rock Outcrop

Zen Rock outcrop complex

RUNOFF POTENTIAL

slow
slow
slow
medium
slow to medium
slow
slow to medium
slow to rapid
slow to very slow
rapid

medium to rapid

2.1

OF THE ALCOA WENATCHEE WORKS SITE

PERMEABILITY

moderately rapid
moderately rapid

moderately slow

moderately slow

moderate to very rapid

moderate to rapid
moderate to rapid
moderate to rapid

rapid

moderate

HYDROLOGIC SOIL GROUP

B
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TABLE 2.2
. REGIONAL ALLUVIAL AQUIFER WATER QUALITY
&
Water Quality Analysis
Parameter¥* I 2 3 Average
Temperature (°F) 59 58 58 58
-
pH (units) 1ed 7.6 15 793
Color 0 0 0 0
TDS (calculated) 364 238 274 292
-
TDS (measured) 362 235 270 289
Hardness as CaCO3 252 168 196 205
Specific Conductance (umhos) 591 377 444 471
®
Si0y 30 29 26 28
Fe 0.02 0.02 0.01 0.02
Ca 74 49 58 60
| . Mg 16 11 13 13
Na 32 14 16 21
K 3.4 3.0 3.1 3.2
K
| HCO3 333 199 222 251
COo3 0 0 0 0
| S04 28 14 25 22
e
cl 52 3.8 5.5 4.8
F 0.5 0.2 0.2 0.3
: NO3 11 16 18 15
@
| Orthophosphate 0.10 - 0.44 0.27
: lyell location: T22N R20E, SE 1/4 of SE 1/4 of Section 24.
| Well depth: 52 feet. Date sampled: 5/3/61
g' 2Well location: T23N R20E, SE 1/4 of SE 1/4 of Section 34
| ‘ Well depth: 60 feet. Date sampled: 10/20/59
35ame well as No. 2, sampled 5/18/60

' *A11 values in ppm unless otherwise noted.

| SOURCE: Van Denburgh, A.S. and Santos, J.F., 1965.



TABLE 2.3

REGIONAL BEDROCK AQUIFER WATER QUALITY

Parameter*

Water Quality Analysis

1

Temperature (°F) ‘

pH (units)

Color (cobalt-platinum units)
TDS (calculated)

Hardness as CaCO3

Specific Conductance (umhos)
510,

Fe

Ca

Mg

Na

K

HCO3

CO3

S04

Cl

F

NO3 + NO,

80

8.5

1

157

56

195

48

0.03

14

5.2

22

2.6

120

1.9

3.3

0.6

IWell location: TI6N RI9E Sec 28

2Well location: TI5N RI9E Sec 22

*A11 values in mg/l unless otherwise noted

SOURCE: U.S. Geological Survey, 1979.

2
73
8.0
0
182
80
260
51
0.12
17
9.2
22

4.5

1.5
4.3

0.5

Average
77

8.3
0.5
170
68
228
50
0.08
16
7.2
22
3.6

120

1.7
3.8

0.6



TABLE 2.4

COLUMBIA RIVER WATER QUALITY

PARAMETER CONCENTRATION%*
pH (units) Ted
Color (alpha units) NR
Turbidity (units) 3
TDS 100
Methyl Orange Alkalinity 60
Phenolphthalein Alkalinity 0
Si0y 9.6
Fe Trace
Ca 50
Mg 16
Na 25
HCO3 60
CO3 ' | 0
COy 4
S04 22
Cl 2
F Trace
NO3 1
OH 0

Source: Lohr and Love, 1954

*Al1l values in mg/l unless otherwise noted
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3.0 PLANT DESCRIPTION

3.1 PHYSICAL SETTING

3.1.1 Physical Location

The Wenatchee Works plant is located in the southeast corner
of Chelan County, Washington, approximately eleven miles south-
east of the town of Wenatchee and approximately two miles north-

west of Rock Island Dam. The plant is situated on the southwest

side of the Columbia River. The elevation of the plant yard is
668 feet above msl. Access is available via an all weather hard
surface road from Wenatchee. The plant location, boundaries and

disposal site locations are shown in Figure 3.1.

3.1.2 Physiography and Topography

The Wenatchee Works plant is located within the Walla Walla
section of the Columbia Plateau Physiographic Province. This
section is a structural basin which was downwarped while Tertiary
lavas were being erupted. The plant is built upon the Columbia
River floodplain which lies within a deep canyon of the Columbia
River. The floodplain is flat to gently rolling, with elevations
ranging from about 600 to 800 feet above msl. A steeply sloping
canyon wall rises abruptly from the floodplain to an elevation of

about 2400 feet above msl southwest of the site.



3.1.3 Facilities

The Wenatchee plant produces aluminum from alumina shipped
to the plant by rail car. Therefore, facilities at the plant
include only those necessary for primary aluminum production, and
do not include facilities associated with mining, processing of

bauxite ore, or milling and machining facilities.

3.1.4 Non-Hazardous Waste Management Operating History
and Inventories

The Wenatchee plant was constructed in 1952 and has been
operated continuously since that time utilizing essentially the

same processes as today.

Within the plaﬁt area, several locations depicted on Figure
3.1 have been or presently are being used for the disposal of
non-hazardous waste. The disposal sites which are no longer in
use have been backfilled with at least two feet of native soil
material. All non-hazardous waste disposal locations within the

plant are discussed individually below.

a. An abandoned and covered solid waste disposal area at
the southeast edge of the plant. This disposal area was
operated between 1955 and 1980 and received scrap wood
and paper incidental to the operation of the plant. In
addition, the area received reclaimed alumina insulation
(RATI). The RAI varied in chemical composition but
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contained up to 90 percent aluminum oxide, up to 20 per-
cent sodium and up to 20 percent fluoride. Traces of
iron and silica also were present. Alcoa personnel con-

sider that hazardous waste was not placed in this area.

An abandoned and covered disposal area northeast of the
plant which operated between 1951 and 1956 and received
solid waste (wood, paper, brick, etc.) and scrubber
sludge (calcium fluoride). These waste materials are
not considered by Alcoa to be hazardous under current

definitions of the USEPA.

Two abandoned and covered areas which received scrubber
sludge. One area, east of the plant and near the river,
was operated during 1966. The other area, southeast of
the plant, was operated in 1969 and 1970. Scrubber
sludge is not considered by Alcoa to be hazardous under

current definitions of the USEPA.

Three small areas, now abandoned and covered, southeast
of the plant in which contained RAI. These areas con-
tained RAI between 1972 and 1980. In 1980 the RAI was
removed and placed in the landfill at the southeast edge
of the plant. This material is not considered by Alcoa

to be hazardous under current definitions of the USEPA.



| e. Four scrubber effluent lagoons northeast of the plant.
1 ' These lagoons currently are in use to collect scrubber
® effluent sludge.
f. An active scrubber effluent sludge disposal area north-
west of the plant near the HWM facility which has been
operating since 1970.
g. An ingot plant waste water treatment facility. This

facility consists of two separation ponds and seven land
spreading areas utilized for the biological treatment of
the ingot plant waste water. Contaminants in this waste
water are castor oil and Solvac (a lubricant), neither
of which are considered by Alcoa to be hazardous under
current definitions of the USEPA. This facility is
operated by plant personnel under a permit issued by the

State of Washington.

Prior to 1980, spent potlining produced at the Wenatchee
plant was stored above ground in a location northeast of the
plant (see Figure 3.1). In 1980, the first HWM landfill was
constructed, and this material was deposited in the 1landfill,

which subsequently was closed as described in Section 4.0.



3.2 GENERAL CLIMATIC CONDITIONS

Site-specific climatic data are not available at the
Wenatchee plant. However, Wenatchee Station, located 10 miles to
the northwest at a roughly similar elevation, has over 66 years
of precipitation and temperature data and can be used to repre-
sent the plant area. Wenatchee has an average annual precipita-
tion of 8.95 inches, with about 3.2 water equivalent inches
occurring as snow. Recorded annual precipitation ranges from 4.4
to 17.6 inches. The distribution of average precipitation by
month is presented on Figure 3.2. Average temperatures 1in
Wenatchee range from 27°F in January to 74°F in July. Figure 3.3
presents the distribution of average temperatures by month.

Table 3.1 presents additional monthly temperature data.

The closest station with available evaporation data is the
Wenatchee Experiment Station, located 3 miles north of the town
of Wenatchee and at roughly the same elevation as the plant. The
Experiment Station has an average annual pan evaporation rate of
42 inches with recorded annual values ranging between 36 and 49
inches. Peak losses generally occur in July. Losses between
November and March are small and usually not measured. Precipi-
tation exceeds pan evaporation at the station only during that
part of the year. The distribution of average pan evaporation
losses for the Wenatchee Experiment Station by month is presented

on Figure 3.4.



3.3 ROCK AND SOIL UNITS

3.3.1 Stratigraphy and Physical Properties

Soil and rock types at the Wenatchee Works facility are (in
ascending order) metamorphic rocks, Tertiary volcanic rocks (pre-
dominantly basalt), and Quaternary unconsolidated alluvium (pre-
dominantly sand). Of primary importance to the present study are

the volcanic rocks and the unconsolidated alluvium.

The Tertiary volcanic rocks of the Columbia River Group con-
sist of basalt and volcanic tuff interbedded with sedimentary
rocks (predominantly sandstone). Although thicknesses of these
layers beneath the plant are not known, the basalt flows in the
region average about 50 feet in thickness; interbedded sandstones
average about 10 feet in thickness. Pasco gravels and younger
deposits comprise the Quaternary unconsolidated alluvium. These
consist predominantly of sands and gravels of fluvial and
glaciofluvial origin, although there are interbedded silt and
clay deposits representing low-energy fluvial deposition, wind-

blown loess, and volcanic ash (Veatch, 1980).

Fifteen borings were performed by the GOW Division of the
Raymond Concrete Pile Company at the Wenatchee Works plant. No
data on the volcanic bedrock-alluvium contact beneath the plant
are available because the deepest on-site boring (terminated at
about 615 feet above msl) did not penetrate bedrock. Data from

water well drillers' logs in the vicinity of the Wenatchee Works
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plant suggest that the elevation of the bedrock is about 550 feet
above msl. The thickness of alluvium penetrated in the on-site

borings ranges up to 50.7 feet.

Cross-sections of the alluvium beneath the plant area, based
on the fifteen plant borings, are presented on Figures 3.5 to
3.8. Locations of the borings and cross-sections are shown on
Figure 3.9. The cross-sections show that the predominant materi-
al is brown, fine to coarse sand with varying percentages of
gravel. Gravel and cobbles predominate over sand in some por-

tions.

3.3.2 Seismic Considerations

According to Algermissen (1969), the Wenatchee Works plant
is located in a zone of low to moderate seismicity. According to
an independent geologic study, there is no evidence of Holocene
faulting in the vicinity of the Wenatchee Works plant (Clayton,
1977). Futhermore, examination of available data does not reveal
the presence of Holocene faults or lineaments which might be

related to Holocene faulting in the area.

3.4 CHARACTERISTIC GROUND-WATER CONDITIONS

3.4.1 Aquifers

The principal aquifers beneath the Wenatchee Works plant are
portions of the upper Columbia River Group, or the bedrock
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aquifer, and the Quaternary unconsolidated alluvium, or the

alluvial aquifer.

Ground-water in the bedrock aquifer beneath the plant occurs
within joints, fractures, and sedimentary interbeds. Homogeneous,
unfractured portions of the basalt effectively serve as barriers
to ground-water movement. The distribution and movement of
ground-water in the bedrock aquifer depends upon the distribution
of permeability within the rock (which is locally highly vari-
able) and the distribution of hydraulic head. Assuming an aver-
age hydraulic gradient of 0.089 ft/ft (from the site vicinity
bedrock aquifer piezometric contour map), a hydraulic conducti-
vity of 10 gpd/ftz, and an effective porosity of 35 percent
(from Veatch, 1980), ground-water in the bedrock aquifer beneath
the plant would have a velocity of 0.3 ft/day. This estimate
probably is representative of flow within the more permeable
zones of the bedrock aquifer; flow rates within relatively
impermeable portions of the aquifer are probably considerably
less. Figure 2.3 shows that ground-water in the bedrock aquifer
flows toward the Columbia River (to the northeast) beneath the
Wenatchee Works plant. It is likely that little'or no recharge
to the bedrock aquifer occurs in the plant area. Discharge
probably occurs to the Columbia River through the alluvial

aquifer.

Of wells screened within the bedrock aquifer, the one clos-
est to the site (approximately 3400 feet to the west) exhibits a
static water level of 675 feet above msl. Assuming an average
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hydraulic gradient of 0.048 ft/ft (from the site vicinity allu-

vial aquifer piezometric contour map), an average hydraulic
conductivity of 103 gpd/ft? (Veatch, 1980), and a porosity of
40 percent (Davis and DeWiest, 1966), groundwater in the alluvial

aquifer would have a velocity of about 16 ft/day.

Ground-water within the alluvial aquifer is present in the
pores in sand and gravel layers. The best estimate for depth to
the water table beneath the site is obtained from nearby water
wells. A cluster of three wells located about 4500 feet west of
the Wenatchee Works plant exhibit static water levels of 690 feet

above msl.

According to Figure 2.1, ground-water in the alluvial aqui-
fer flows toward the Columbia River beneath the site (toward the
northeast). Recharge to the alluvial aquifer on-site probably

occurs from rainfall snowmelt infiltration and upward leakage

from the bedrock aquifer. Overland flow from basaltic uplands
may also contribute. Discharge probably occurs to the Columbia
River.

The construction and operation of the Wenatchee Works plant
has altered the natural hydrogeologic system. The compaction and
regrading of soils, paving and the construction of buildings,
artificial drainage systems and other structures has probably
altered runoff patterns and infiltration and percolation to the
alluvial aquifer. Operating and abandoned landfills alter the

subsurface hydraulic properties in their immediate vicinity,
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potentially affecting the rates and patterns of percolating
water. In addition, they may alter ground-water quality via
percolation and leachate generation. However, wastes disposed in
all but the potlining landfills have been determined as non-
hazardous. Also, the area occupied by such landfills is small
compared to the entire plant area. Therefore, impact due to the

landfills over the plant will be minimal.

3.4.2 Springs and Seeps

Figure 3.10 shows the location of springs on the Alcoa
Wenatchee property. As shown, five springs are located on a
steep slope to the south and west of the plant where the basalt
crops out. The elevations of these springs range from about 1050
to 1500 feet above msl. Four additional springs (ranging from
1300 to 2800 feet msl) have also been identified for the area
within about 5 miles of the Wenatchee Works plant. All identi-
fied springs are higher in elevation than the piezometric surface
of the bedrock aquifer. This suggests that the springs are fed
by local or perched aquifers rather than the deeper portions of
the bedrock aquifer from which water level measurements were

obtained.

3.4.3 Ground-water Use Inventory

Figure 3.11 shows the location of all registered water wells
within one mile of the Wenatchee Works plant. Table 3.2 is a

summary of well construction details, water levels and uses of
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the 14 wells identified. The 13 alluvial wells identified range
from 58 to 132 feet in depth; static water levels in these wells
range from 550 to 734 feet above msl in elevation. The one
bedrock aquifer well is 330 feet deep with a static water level
of 860 feet above msl. Two wells are used for industrial water
supply, two are test wells and the remaining wells are for
irrigation and domestic uses. Of wells for which data are
available, all but the two test wells have a surface seal to

prevent surface water from penetrating into the well bore.

3.5 CHARACTERISTIC SURFACE WATER CONDITIONS

3.5.1 Drainage

Under natural conditions, runoff from the Wenatchee plant
area 1is infrequent, with most precipitation infiltrating. Any
overland flow which does occur is toward the Columbia River.
However, the construction and operation of the Wenatchee Works
plant has altered the natural surface water system. Filling and
grading during construction, changes in infiltration rates by
paving and building construction, and construction of artificial
drainage systems at the main plant have altered the natural
drainage system in the plant vicinity. Such alterations affect
rates, volumes and location of runoff, streamflow and percola-

tion.




3.5.2 Surface Water Use

According to the Washington State Department of Ecology, 190
cubic feet per second (cfs) of Columbia River water has been
allocated for irrigation and 44 cfs for commercial use in the two
townships upstream of the Rock Island Dam. In the township down-
stream of the dam, 75 cfs has been allocated for irrigation.
These amounts are negligible compared to the average flow of

120,800 cfs for the river in the area.



TABLE 3.1
‘ AVERAGE MONTHLY RECORDED TEMPERATURES
e FOR WENATCHEE STATION 1914-1978
Average Monthly Temperatures (°F)
Month Minimum Average Maximum
® January 9.8 26.6 36.4
February 12.8 33.9 41.9
March 36.5 42.4 47.9
i‘ April 46.4 51.7 57.3
May 55.9 60.3 66.8
June 61.5 67.0 ' 73.0
July 67.8 73.6 78.3
August 68.1 71.9 78.1
September 56.9 63.7 69.1
October 46.8 50.8 55.1
November 30.6 38.7 44.2

December 19.8 31.2 37.9
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TABLE 3.2
SUMMARY TABLE FOR WELLS WITHIN ONE MILE OF WENATCHEE WORKS
Well Identification No. Surface Total Elevation of Elevation of
Elevation Depth Screened Interval Static Water Level Principal

LAW  STATE PERMIT NO. (ft above MSL) (ft) (ft above MSL) (ft above MSL) Aquifer Use Surface Seal

1 * 820 132 no screen 734 alluvium  domestic 18' Cement

2 6424695 1000 330 no screen 860 bedrock irrigation Yes

10 * 660 63 no screen 618 alluvium  test well No
36 98270 640 75 566-571 595 alluvium  domestic 18' Bentonite
43 98801 710 106 604-610 690 alluvium domestic 18' Bentonite
46 * 620 58 no screen 580 alluvium domestic 20" Cement
49 G422781P 640 85 no screen 600 alluvium irrigation 4" Cement

domestic
53 * 660 78 no screen 618 alluvium domestic 20" Bentonite
57 * 720 80 no screen 690 alluvium test well No
66 G423414P 685 61 no screen 654 alluvium domestic 20' Bentonite
irrigation

69 * 710 93 630-635 690 alluvium  domestic 18' Bentonite
71 G320104 655 110 * 550 alluvium * *

78 * 678 119 * * alluvium  industrial *

79 * 679 107 * * alluvium  industrial *

*No Data
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4.0 HAZARDOUS WASTE MANAGEMENT SITE DESCRIPTION

4,1 PHYSICAL SETTING

4.1.1 Location

Hazardous waste management (HWM) activities at the Wenatchee
plant are confined to an area located approximately 2000 feet
northwest of the northwest side of the plant proper. The loca-

tion of this area is shown on Figure 3.1.

The HWM site is situated on a knoll which is separated from
the Columbia River floodplain by an elongated basalt outcrop.
The elevation of the HWM site is about 765 feet above msl; the

elevation of the outcrop is about 830 feet above msl.

4.1.2 8Size, Area and Depth

HWM activities have been confined to two 1landfills. The
first 1landfill, now closed, 1is 1located in the southeastern
portion of the area. The plan dimensions are approximately 380
feet by 155 feet. This excavation was constructed to a depth of

about 25 feet.

The present landfill is located in the northwestern portion
of the HWM area. The plan dimensions are 300 feet by 240 feet,

and the depth of the landfill is about 25 feet.



The southwestern portion of the HWM area is utilized for
vehicular movement and turning to facilitate unloading of the
waste. Waste is placed in the landfill by dumping from the
southeastern edge of the trench. Presently, only a small amount
of waste has been placed in the trench along the southeastern
edge, and this waste is not covered. As filling of the landfill
proceeds, an interim cover will be placed over the surface of the
waste to prevent wind erosion and to allow vehicular movement

over the waste and dumping at the active face.

4.1.3 Construction Details

The size and depth of the HWM landfill have been presented
in the preceeding section. Excavations of the landfill were made
in the native soils, which are gravelly fine sandy loams at the
surface and cobbly gravelly silty sands at depth. Trench covers
are constructed of the surface soil material. A fifteen mil
thick PVC vapor barrier was placed within the cover of the closed
landfill. Thirty mil thick PVC was utilized as a landfill liner
in the active trench, with the liner fully covering the bottom
and the sides. A fifteen-inch thick layer of sand was placed
over this liner, and a leachate collection system was constructed
within the sand layer. This leachate collection system drains to
a riser pipe located at the northwest corner of the trench. The
final cover of the active landfill will consist of native soil
within which is placed a liner of the same material utilized for

lining the landfill.




Dikes were not utilized in the construction of these facili-
ties; however, berms are constructed around the active landfill
to prevent run-on. These berms generally are about one foot in
height, and are constructed of native site materials. Because
the natural direction of storm water flow is away from the land-
fill on all sides, these berms appear adequate to prevent the

incursion of storm water into the landfill.

4.1.4 Material Properties, Concentrations and Quantities

The only hazardous wastes generated and managed at the

Wenatchee plant are spent potlining and a small amount of spent

solvent. The elemental composition of the spent potlining is
presented in Table 4.1. Potential contaminants in this material
include fluoride and cyanide. The solvent, trichloroethene, is

disposed of in the landfill only infrequently. Disposed quanti-

ties do not exceed 50 gallons per year.

In addition to the disposal of potlining generated at the
Wenatchee plant, the HWM site at Wenatchee currently is utilized
to dispose of the same material generated at Alcoa's Vancouver,
Washington plant. The annual amount of spent potlining to be
disposed at the Wenatchee facility is approximately 11,500 tons.
This amount includes 8500 tons from Vancouver and 3000 tons from
Wenatchee. The present dipsosal facility should be adequate for
disposal of waste from the Wenatchee and Vancouver facilities for

a period of about five years.




The results of leachate tests from spent potlining generated
by various Alcoa facilities are presented in Table 4.2. These
tests were conducted according to procedures recommended by ASTM
and USEPA. Test results indicate only fluoride and cyanide are
present in the leachate in concentrations which could potentially
be objectionable. Concentrations of heavy metals in the leachate

are less than EPA extraction procedure limits.

4.1.5 Existing Monitoring Programs

Current monitoring at the HWM site consists of observation
in two wells completed in the unsaturated zone at the HWM site.
The locations of these wells are shown on Figure 3.l1l. To date,
no water has been observed in any of the wells, and so no

ground-water samples have been available for analysis.

4.1.6 Neighboring Facilities

No industrial or waste management activities have been iden-
tified within the site area which would impact the potlining
disposal site. A municipal landfill is located approximately 1
mile west of the site. This landfill is operated by the City of
Wenatchee and receives municipal waste from the surrounding area,
including the Alcoa plant. Hazardous or potentially hazardous

wastes from the Alcoa plant are not directed to this landfill.




4.2 HYDROLOGIC CONDITIONS

4.2.1 Site Surface and Subsurface Conditions

The surface soil in the immediate vicinity of the pot lining
disposal pit consists mainly of gravelly fine sandy loam of the
Malaga and Pogue Series, ranging in depth from 19 to 60 inches.
This material is generally underlain by a sub-soil of coarse
sand, gravel and cobbles. The Soil Conservation Service identi-
fies the soil series present as members of the "B" hydrologic
soil group inaicating soils:

"having moderate infiltration rates when
thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to
well drained soils with moderately fine to
moderately coarse textures. These soils have
a moderate rate of water transmission."

Runoff from these soils is characterized as slow to medium.
Applying procedures developed by the Soil Conservation Service,
and assuming average moist soil conditions, only 0.36 inches, or
21 percent of the 100-year, 6-hour precipitation event (1.7
inches) is predicted to run off. Only 0.13 inches, or 11 percent
of the 10-year, 6-hour storm (1.2 inches) is predicted to runoff
and only 0.02 inches, or 3 percent of the 2-year, 6-hour storm
(0.8 inches) is predicted to run off. A basaltic rock outcrop is
present Jjust north of the disposal site. There is essentially no

infiltration in this outcrop area and all precipitation runs off.

A sub-surface drilling and investigation program has been

performed on-site. A composite boring record for bore holes
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W-101 and W-101lA, including lithologic descriptions and moisture
content information for unsaturated material, is presented in
Figure 4.1. Samples from the major 1lithologic layers were
collected for analysis. The samples, the depths from which they
were taken and the lithologies in which they were located are on

Table 4.3.

The drilling results indicate that the site sub-surface is
unsaturated to a depth of at least 111 feet below the natural
land surface; 86 feet below the disposal trench bottoms. This
unsaturated thickness is consistent with regional contours of

depth to the alluvial aquifer.

As Figure 4.1 illustrates, the majority of the investigated
unsaturated zone consists of fine to coarse sand, gravel and
cobbles. Saturated hydraulic conductivities for the sampled
intervals from such material range from approximately 1 x 102
to 2 x 10~2 cm/sec. Water holding capacity ranges from 5.6 to
34.6 percent (by weight) at 0.1 bars of soil tension and from 1.9
to 8.0 percent at 15 bars of soil tension. One major (12 feet
thick) and two minor (1-2 feet thick) clay layers are also pre-
sent beneath the site. The major clay layer, located between a
depth of 60.0 and 72.0 feet, has a water holding capacity of 44.1
percent at 0.1 bars of soil tension and 19.2 percent at 15 bars
of soil tension. The saturated hydraulic conductivity for this
material has been conservatively measured as 1.5 x 10~° cm/sec.
The minor clay layers are located at depths of 44.0 to 46.0 feet

and 48.0 to 49.0 feet. The hydraulic properties of these
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materials were not tested. Saturated hydraulic conductivities
and water holding capacities for various soil tensions are tabu-
lated on Table 4.4. Water holding capacities are presented

graphically on Figures 4.2-4.10.

With the site subsurface material, as with other soils, the
unsaturated hydraulic conductivity at moisture contents below
field capacity is predicted to be several orders of magnitude
smaller than the saturated hydraulic conductivity. Table 4.5
presents calculated wunsaturated hydraulic conductivities at
various soil moisture tensions for the tested subsurface materi-
als. As can be seen from this figure, the hydraulic conductivi-
ties of soil decrease from values ranging from 1.5 x 109 to
1.8 x 1072 centimeters per second (cm/sec) at saturation to
values ranging from 9 x 10710 to 6.4 x 1078 cm/sec at a soil

tension of one atmosphere.

Figure 4.11 presents measured moisture contents at depths
beneath the site. As this figure illustrates, the subsurface
above the first clay layer (a depth of 37 feet) was generally
below the wilting point at the time of measurement, indicating
that percolation through this =zone 1is infrequent. Moisture
contents in the clay layers were near or above field capacity,
indicating the capacity of these layers to store water and retard
downward flow. As noted, moisture contents in the on-site
material above the first clay layer are below the wilting point.
Since soils do not drain rapidly to below the wilting point, this
indicates that percolation through this region is infrequent.
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Therefore, it is probable that the moisture in the clay infil-
trated off-site, possibly from irrigation of nearby land. How-
ever, no saturated zone in the sand above the clay layer which
might provide an avenue of transport to the site area was identi-

fied during the site investigation.

It must be noted that the site vicinity had been disturbed
at the time soil moisture samples were collected. This disturb-
ance included the removal of a relatively less permeable topsoil
to expose a more permeable subsurface material in areas surround-
ing the disposal trench. This removal reduced soil moisture
storage capabilities and, since vegetation was also removed,
eliminated transpirational losses. Therefore, conditions
existing at the time that soil moisture samples were collected
may reflect higher moisture contents than naturally occur. The
trench is protected by liners completely surrounding the waste.
Therefore, percolation through the trenches themselves had been

reduced or eliminated.

4.2.2 Site Drainage System

The HWM site is situated on a topographic high at an eleva-
tion of about 760 feet msl. Therefore, the site is well above
projected flood level in the Columbia River, and is exposed only
to surface water generated as runoff from incidental precipita-

tion. No storm water runon to the HWM facility occurs.




4.2.3 Water Quality Analyses

Water quality of surface runoff at the disposal site has not
been determined. Such runoff is only infrequently generated, and
in such small quantities that sampling is difficult. However,
because it originates as precipitation directly on the site, it

is expected to be of good quality.

Ground-water quality at the HWM site has not been analyzed.
Water has not been detected in monitoring wells completed in the
unsaturated zone at the site. However, water quality in the
alluvial and bedrock aquifers under the site is expected to be

similar to the regional quality.

4.2.4 Man-Made Influences

No man-made influences on the HWM site hydrologic system,

except the disposal operation, have been identified.

4.2.5 Coastal Hazards

The site is not located on the coast: therefore, this sec-

tion is not applicable.

4.2.6 Wetland Considerations

No wetlands have been identified in the vicinity of the site.



4.3 SITE WATER BALANCE

Two separate models have been applied to describe the
Wenatchee HMW site water balance after site closure. The first
is the EPA Hydrologic Simulation on Solid Waste Disposal Sites
(HSSWDS) model prepared by Perrier and Gibson (1980). This pro-
gram calculates a water balance based on climatic data for the
years 1974-1978. The following assumptions were used in applying
this model:

¢ a 36-inch layer of natural topsoil will be placed

over the waste material;

g the native topsoil is a fine sandy loam. [The soils
at the site have been classified as part of the
Malaga and Pogue series and described as gravelly
fine sandy loam with slow to moderate infiltration
rates (U.S. Department of Agriculture, Soil Conser-
vation Service, 1969)];

. the topsoil will support a poor grass cover;

y climatic data from Yakima, Washington is suitable
for use at the site.

. the artificial liner in the trench cover is totally
ineffective.
Calculated average monthly and annual water balance data
generated by the EPA model are presented on Table 4.6. As this

table illustrates, the calculated average annual percolation is

0.59 inches. A histogram of calculated annual percolation for
the years investigated is presented on Figure 4.12. The greatest
calculated annual percolation volume is 2.08 inches. These

values represent the amount of flow predicted to pass through the

bottom of the 36-inch topsoil layer.
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The second water balance model applied to the site is a Law
Engineering Testing Company version of the water balance methodo-
logy presented by Fenn and others (1975). The model utilized 66
years of climatic data from the Wenatchee Station as input. In
applying this model the following assumptions were made:

i runoff coefficients determined from the EPA model

results are valid at the site;

¢ soil moisture storage capacity data generated by
the EPA model are valid at the site;

. precipitation and temperature data from the nearby
Wenatchee Station adequately represent the site.

. the artificial liner in the trench cover is totally
ineffective.
The results of the LAW model are tabulated on Table 4.7. A
histogram of calculated annual percolation for the years investi-
gated is presented on Figure 4.13. The LAW model calculates an

average annual percolation of ‘only 0.24 inches at the Wenatchee

site. On the average, percolation occurs in only one out of
every 3-4 years. The greatest calculated annual percolation
volume is 2.96 inches. As with the EPA model, these values rep-

resent flow predicted to pass through the bottom of the 36-inch

topsoil layer.

Table 4.8 compares results between the two models for the
period between 1974-1978. The difference in results is attri-
buted to differences in precipitation at the Yakima and Wenatchee
Stations, and by differences in the method of calculating evapo-
transpiration losses. The results of both models indicate that
percolation occurs only infrequently on-site, and in relatively

small amounts.




4.4 SOIL - WASTE INTERACTION

Leachate which forms within buried hazardous waste may con-
tain contaminants. Chemical and physical reactions which may
occur between the leachate and the soil within the trench and
between the bottom of the trench and the ground-water system
often can have an important influence upon the concentration of

objectionable constituents which reach the ground-water system.

Reactions which are important in reducing contaminant con-
centration include ion exchange, precipitation, adsorption,
neutralization, and decomposition. These reactions decrease
concentrations either by destroying a portion of the contaminants
in solution, or by converting a portion of the contaminant to a

solid phase.

The following paragraphs describe the reactions which may
occur at the site, and provide a qualitative assessment of the
effectiveness of these reactions in 1limiting the mobility of

contaminants within leachate.

Soils at the Wenatchee HMW Landfill consist of silty and
gravelly alluvial sands. These soils may be expected to exhibit

low to moderate neutralization and ion exchange capacities.

The wastes disposed at the Wenatchee HWM facility are spent
potlining and small quantities of spent solvents. The primary
contaminants in the spent potlining are cyanide and fluoride.
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The mobility of these anionic constituents is unlikely to be
affected significantly by ion exchange reactions, although some
attenuation may result from precipitation of compounds of these
ions under favorable conditions. The mobility of these contami-

nants is likely to be moderate to high.

The primary contaminant in the spent solvents is trichlor-
oethene. The mobility of this contaminant in ground-water under
saturated conditions is 1likely to be moderate to high. The

mobility in the unsaturated zone is unknown.

4.5 SITE ASSESSMENT

The principal features of this landfill site are the rela-
tively thick unsaturated zone which exists between the trench
bottom and the shallow ground-water, the proximity of the site to

the Columbia River and the arid environment at the site.

The thick unsaturated zone beneath the bottom of the trench
is favorable to waste disposal because it provides protection
from ground-water intrusion into the buried waste in the future.
The unsaturated zone also provides an extended volume within
which aerobic decomposition of organic contaminants can occur,
and within which the effects of ion exchange and neutralization
of leachate will be enhanced as a result of the high soil to
soil-moisture ratio. The unsaturated 2zone also provides a
barrier of 1low permeability between the buried waste and the
shallow ground-water. This low permeability barrier exists
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because unsaturated permeabilities range to several orders of
magnitude smaller than the corresponding saturated permeabili-
ties. Table 4.5 shows unsaturated permeabilities for the
subsurface material at the Wenatchee HMW site. As can be seen
from these figures, the hydraulic conductivity of this soil
decreases from between 1.5 x 102 and 1.8 x 10-2 cm/sec at
saturation to between 9.0 x 10-10 znd 6.4 x 10-8 cm/sec at a

soil tension of one atmosphere.

The proximity of the site to the Columbia River is signifi-
cant because this major surface drainage feature serves as a
hydraulic boundary both to the alluvial and the deep aquifer.
Thus, the presence of the river serves to prevent large fluctua-
tions of the piezometric surface of both aquifers. The 1large
flows characteristic of the river represent a substantial dilu-
tion capability in the event that contaminants might enter the

alluvial aquifer and flow to the river.

The arid climate of the area is significant because it
limits the amount of infiltration which may occur into the
trenches, and thus 1limits the potential for the generation of

leachate and its subsequent migration to the shallow aquifer.

The thickness and permeability of the saturated zone in the
vicinity of the 1landfill site are not known: however, the
presence of basalt outcrops adjacent to the site and the amount
of topographic relief in the site vicinity indicate that the
saturated thickness may vary substantially over relatively short
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distances. Based upon the character of the alluvial soils, the
saturated permeability of the alluvium likely is rather high,
probably in the range of from 10°1 to 103 cm/sec. On the
basis of permeabilities in this range and even modest gradients,
ground-water velocities in the saturated alluvium can be pre-
dicted to be quite high, ranging from hundreds to thousands of

feet per year.




TABLE 4.1

TYPICAL COMPOSITION OF SPENT POTLINING
(weight %)

-
Typical Range
c 50 25 - 70
F 13 10 - 20
@
Na 12 6 - 15
Al 10 5= 15
® Ca 1 0.6 - 1.3
Fe 1
Si 1
‘® ., !
‘ Al4C3 0.5
% S 0.1
|
\
?" CN 0.02 0.00 - 5.0
@
-
"
-



TABLE 4.2

LEACHATE TEST RESULTS
WARRICK, VANCOUVER, AND MASSENA POTLINING

Concentration, mg/1
Leachate Total Free Leachate
Location Method Iron Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Fluoride CN- CN- Final

Warrick EP -- <0.001 0.02 <0.05 <0.05 <0.05 <0.002 <0.001 <0.05 242 0.06 0.01 5.0

ASTM-A - 0.26 <0.1 <0.05 <0.05 <0.05 <0.002 0.045 <0.05 1384 63 56 0.8

Vancouver EP 6.32 0.004 0.79 <0.01 <0.05 <0.01 <0.002 <0.001 <0.05 206 0.13 0.05 5.7
(New) **

ASTM-A* 31.4 0.173 0.02 <0.01 <0.05 <0.01 <0.002 0.071  <0.05 2240 155 165 12.5
(01d)** EP* 0.19 0.001 0.36 <0.01 <0.05 <0.01 <0.002 0.001 <0.05 232 6 9 5.2
ASTM-A*  0.96 0.010 0.03 <0.01 <0.05 <0.01 <0.002 0.003 <0.05 1510 80 58 1l.2

Massena EP -- 0.001 <0.1 <0.05 <0.05 <0.05 <0.002 0.001 <0.05 280 0.03 0.01 5.1
ASTM-At  -- 0.016 <0.1 <0.05 <0.05 <0.05 <0.002 0.002  <0.05 2156  <0.01 -- 11.6

EPA Proposed
Extract Limits -- 0.50 10.0 0.10 0.50 0.50 0.02 0.10 0.50 - -- - --

*Note: Samples contained a high cyanide concentration which required dilution by a factor of 80,000.
This high dilution factor coupled with a high sulfide concentration in these samples caused questionable results.

**Note: The "new" potlining was freshly dug and had not been exposed to weathering, while the "old" potlining was approxi-
mately two years old and had been exposed to weathering during that period.

tNote: Not enough sample was available to analyze for the CN™ fraction.



SAMPLE

Bulk S#4

S2

S3
S5

S10
S11

TABLE 4.3
SAMPLED INTERVALS
ALCOA WENATCHEE SITE

SAMPLE DEPTH SAMPLE TYPE

(ft)

10 Bag

40 Cuttings
40-41.5 Split Spoon

50 Cuttings
60-61.5 Split Spoon

80 Cuttings

90 Cuttings
100 Cuttings’
111 Cuttings

LITHOLOGY

Light brown to gray
slightly silty fine
to coarse sandy

gravel and cobbles.

Very dense dark
brown to black
slightly silty fine
to coarse sand.

Do

Dark gray to brown
slightly silty
gravelly fine to
coarse sand.

Stiff gray slightly
silty clay.

Brown to dark gray
slightly clayey
silty fine to

coarse sand grading
to silty fine coarse
sand and gravel

with cobbles.



. TABLE 4.4

HYDRAULIC CONDUCTIVITIES AND WATER

® HOLDING CAPACITIES FOR SAMPLED INTERVALS
SAMPLE HYDRAULIC CONDUCTIVITY WATER HOLDING CAPACITY*
(cm/sec) (%2 by Weight)
0.1 bar tension 1/3 bar tension 15 bar tension
o S2 .015 3.6 2.0 Lo
&3 .014 3.9 2.1 j W
S5 .010 9.8 5l 247
o S6% .000015 44.1 35.6 19.2
S8 .012 7.6 4.1 2+ 3
S9 .013 3.5 1.9 l.1
o Ss10 .014 3.1 17 1.0
511 <011 7.4 3.8 2.0
Bulk S#4 .018 1.3 0.6 0.3

* Corrected for the presence
of material greater than
2 mm



SAMPLE

Bulk S4

S2

S3

S5

S6

S8

S9

S10

S11

1/2

TABLE 4.5
UNSATURATED HYDRAULIC CONDUCTIVITIES FOR
VARIOUS SOIL MOISTURE CONDITIONS

HYDRAULIC CONDUCTIVITY (cm/sec)
1 ATMOSPHERE

SATURATED FIELD CAPACILTY SOIL TENSION
1.8 x 1072 5.0 x 1078 5.6 x 1079
1.5 x 1072 2.0 x 1077 2.1 x 1078
1.4 x 1072 2.0 x 1077/ 1.7 x 1078
1.0 x 1072 6.6 x 10~/ 6.4 x 1078
1.5 x 1073 1.0 x 1077/ 5.2 x 1078
1.2 x 1072 1.5 x 10~/ 1.7 x 1078
1.3 x 1072 1.7 x 10~/ 1.9 x 10”8
1.4 x 1072 1.5 x 107/ 1.7 x 1078
1.1 x 1072 1.1 x 1078 9 x 10710




. TABLE 4.6
WATER BALANCE PARAMETERS
FROM EPA PROGRAM
ALCOA WENATCHEE SITE

MONTH PRECIPITATION RUNOFF EVAPOTRANSPIRATION PERCOLATION
(Inches) (Inches) (Inches) (Inches)
JAN 1.38 .03 .53 .4586
FEB .89 0.00 .85 +1149
MAR s AL 0.00 1.00 0.0000
APR .62 0.00 .82 0.0000
MAY .41 0.00 1.08 0.0000
JUN 3 0.Q0 .50 0.0000
JUL .18 0.00 .19 0.0000
AUG .83 .01 «65 0.0000
SEP .34 0.00 .45 0.0000
OCT .30 0.00 .23 0.0000
NOV .44 a.00 .28 0.0000
DEC .98 .04 «37 .0215
ANNUAL 7.43 .08 6.97 .59



PERCOLATION VALUES COMPUTED AT

ALCOA WENATCHEE SITE USING LAW

PROGRAM

PERCOLATION
(INCHES)

YEAR

FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

JAN

@.

1915
1916

2.96

0.31

.65

0.

0.

1917

.16

0.16

0.

1918
1919
1920*
1921
1922

0.

0.

0.

.53

1.65 .88 . .
0. 0.08

1923

.08

1924
1925

0.

0.

1926

0.

1927

0.

1928

0.

1929
1930

0.

0.

1931
1932

0.

O.

1933
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JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC ANNUAL

YEAR

O.

1957
1958

0.

.02

.02

0.

1959

0.

1960

0.

1961

«62

.62

O.

1962

.47

0

.47

O.

1963

0.

1964

0.

1965

0.

1966

w12

12

0.

1967

0.

1968

«10

10

0.

1969

0.

1970

0‘
0

1971

.42

«12 .30

1972

0.

1973
1974

.30

30

1

0.

1975

0'

1976
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Table

Percol on values computed at

ALCOA Wenatchee site using LAW program
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
1977 0. 0. 0. . . 0. 0. 0. 0. . 0. 0. 0.
1978 0. 0.33 . . 3 . 5 0.33
AVG 0.065 0.1l61 . . . 0. 0. . . . 0. 0.238

o Data not available




] TABLE 4.8

COMPARISON OF CALCULATED PERCOLATION
USING EPA AND LAW MODELS

-
YEAR ANNUAL PERCOLATION
EPA Model LAW Model
(inches) (inches)
&
1974 97 1.30
1975 0 0
@
1976 0 0
| 1977 .11 0
@

| 1978 2.08 0.33




TEST BORING RECORD

® DEPTH g Ll oMty o W= MOISTURE CONTENT
ELEV. — DESCRIPTION g 25;';;‘,1?:',,;:.; gg g; OF MATERIAL LESS
:z,o 10 20 30 40 60 80 sE 9 FHAN AR50 MM
‘80' Dense to yery dense light brown
to gray slightly silty fine to
Y coarse sandy gravel and cobbles | W=4.1%
770" =
0°_ lio pe W=3.3%
Py ¢ W=3.1%
6"
P30
® © | wio1 original
terminated @26.0'
'
750 30 # W=1.7%
|
®
1 37.
240" Very dense dark brown black
‘ 40 slightly silty gravelly fine to W=5.3%
! coarse sand
44 . = s
[ Gray fine sandy silty clay * W=31.3%
328 Dark gray to brown slightly silty
730" 4%"0_—_—\gravellx fine to coarse sand./
0 Gray fine sandy silty clay. * W=7.2%
Dark gray to brown slightly
- silty gravelly fine to coarse
sand.
1
720 28.3 W=50.1%
Stiff gray slightly silty clay .
*
LA * | w=31.0%
72.0
Brown to dark gray slightly
® clayey silty gravelly fine
to coarse sand
700" 80 * W=4.8%
DATE IDRILL!D 8(24'8{:26/81 BORING NUMBER wW-101lA
. DRILLI‘&G METHOD Air Ro ary _ WATER TABLE 24 HR JOB NUMBER
DRILLED BY Carmen Ent. e ¥|:4TEEZFT?BS|§EING SR PAGE _l_ O_f 2_
ATA:
OGGED BY PCS m UNDISTURBED SAMPLE CORE RECOVERY, % XX | REC
CHECKED BY ROCK QUALITY DESIGNATION, % XX|rRQD
LABORATORY TEST LOSS OF DRILLING FLUID K I
@ NOTE: W-10lA is about 40' south
of W-101 (original hole abandoned) LAW ENGINEERING TESTING COMPANY

FIGURE 4.1




TEST BORING RECORD

o PENETRATION 5 .
DEPTH w vopdie W= MOISTURE CONTENT
ELEV. & DESCRIPTION . ZS(SDl:I;APNECRE'FO:)T gg EE OF MATERIAL LESS
FEE =
§ o 10 20 30 40 60 80 "’t 9 THAR 455 N
80 .
700 Grades to silty fine to coarse
sand and gravel with cobbles
690 90 * W=5.6%
680 100 * W=3.9%
670 110 * W=4.5%
111.5 —_— ‘ Groundwater not
B.T. @ 111.5 encountered
660 120
| ® Std. Penetra-
.. tion test
* Cuttings
60 130 sample
DATE DRILLED __8_424;842&81 BORING NUMBER W-101Aa
DRILLING mMeTHOD __B1Y Rotary —=  WATER TABLE 24 HR JOB NUMBER 931035
priLLeED By _Carmen Ent. s 1"”&1’:2:;8;‘."(; B S ki PAGE 2—°f2__
OGGED BY Fes m UNDISTURBED SAMPLE CORE RECOVERY, % XX|REC
= ROCK QUALITY DESIGNATION, % [XX|rRQD
crEcKED B L L ASORATORY TEST LOSS OF DRILLING FLUID K I

LAW ENGINEERING TESTING COMPANY
FIGURE 4.1




SOIL MOISTURE TENSION (BARS)
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5.0 RECOMMENDED DESIGN OF MONITORING PROGRAM
AND/OR WAIVER JUSTIFICATION

5.1 MONITORING PROGRAM

Based on the site characteristics described in preceding
sections of this report, and summarized in the subsequent sec-
tion, a monitoring program is not recommended for the Alcoa

Wenatchee site.

5.2 WAIVER JUSTIFICATION

A waiver of all monitoring requirements at the Wenatchee
site is requested. This request is based on the low migration
potential for hazardous waste or hazardous waste constituents
from the facility via the uppermost aquifer to water supply wells
or to surface water. The site features which, in concert, result
in this low migration potential have been discussed in detail in
preceding sections of this report, and are summarized in the

following paragraphs.

5.2.1 Precipitation-Evapotranspiration Relationship

The average annual site precipitation is approximately 9
inches, and average annual potential evapotranspiration is
approximately 27 inches. (Pan evaporation near the site averages
42 inches per year.) This indicates that most or all precipita-

tion is consumed by evapotranspirative losses.



5.2.2 Site Water Balance

Two separate models have been applied to describe the
Wenatchee site water balance. The first is the EPA Hydrologic
Simulation on Solid Waste Disposal Sites (HSSWDS) model prepared
by Perrier and Gibson (1980). This program calculated an average
annual percolation of 0.59 inches. . The greatest calculated

annual percolation volume was 2.08 inches.

The second water balance model applied to the site is a Law
Engineering Testing Company version of the water balance methodo-

logy presented by Fenn and others (1975).

The LAW model calculated an average annual percolation of
0.24 inches with percolation occurring in only one out of every
3-4 years. The greatest calculated annual percolation volume was

2.96 inches.

The results from both models indicate that percolation oc-

curs only infrequently on-site, and in relatively small amounts.

5.2.3 Unsaturated Zone Characteristics

On-site drilling results indicate that the site subsurface
is unsaturated to a depth of at least 111 feet below the natural
land surface; 86 feet below the disposal trench bottoms. The
upper 37 feet of the material is at a moisture content less than
the wilting point. Since soils do not drain rapidly to below
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wilting point, this indicates that the percolation of water
through this zone is infrequent. The unsaturated thickness is
consistent with regional contours of depth to the alluvial aqui-
fer and is also supported by the fact that quantities of water
sufficient for sampling have never accumulated in monitoring
wells screened in this zone. Thus, percolation through the
36-inch topsoil layer must pass through an extensive depth of

unsaturated material before reaching the alluvial aquifer.

The majority of the investigated unsaturated zone consists
of fine to coarse sand, gravel and cobbles. Saturated hydraulic
conductivities for the sampled intervals from such material range
from approximately 1 x 1072 to 2 x 10-2 cm/sec. Water
holding capacity ranges from 5.6 to 34.6 percent (by weight) at
0.1 bars of soil tension and from 1.9 to 8.0 percent at 15 bars
of soil tension. One major (12 feet thick) and two minor (1-2
feet thick) clay layers are also present beneath the site. The
major clay layer has a water holding capacity of 44.1 percent at
0.1 bars of soil tension and 19.2 percent at 15 bars of soil
tension. The saturated hydraulic conductivity for this material

has been conservatively measured as 1.5 x 102 cm/sec.

With the site subsurface material, as with other soils, the
unsaturated hydraulic conductivity at moisture contents below
field capacity are predicted to be several orders of magnitude

ller than the saturated hydraulic conductivity. Therefore,
percolation to the alluvial aquifer via unsaturated flow will
occur at slow rates.
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5.2.4 Saturated Zone and Surface Water Characteristics

The first saturated zone encountered beneath the site is
probably in the bottom portion of the alluvial material. Based
on regional contours, the top of the alluvial water-bearing zone
is expected to be about 150 feet deep and the saturated zone is
expected to be 40 feet thick beneath the site. The characteris-
tics of the saturated zone are such that any downward seepage
from the site would be rapidly transported to the Columbia River.
No wells are located in the alluvial aquifer down-gradient of the
landfill. The nearest well to the site is the Alcoa well,

approximately 3000 feet to the east.

Because the saturated hydraulic conductivity of the major
clay layer is lower than that for other unsaturated zone materi-
als, it can be assumed that this layer would control the maximum
rate of percolation to the alluvial aquifer under saturated con-
ditions. Based on a conservatively estimated saturated hydraulic
conductivity of 1072 cm/sec for this layer and a unit gradient,
the maximum expected percolation rate from the entire potlining
disposal site to the alluvial aquifer is 0.03 cfs. Since unsat-
urated flow is expected to occur, the actual rate will probably
be several orders of magnitude lower. Any seepage entering the
alluvial aquifer will be quickly diluted, dispersed and trans-
ported to the Columbia River. Flow in the Columbia River at the
site during low flow periods averages about 80,000 cfs. There-
fore, ignoring additional dilution and dispersion from ground-
water, the maximum seepage from the site is diluted by a factor
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of at least 1 x 106 upon entering the river. Actual seepage
will probably be diluted by a factor several orders of magnitude

greater.

As noted in Section 2.0 of this report, the deeper basalt
aquifer probably discharges to the Columbia River alluvium, and
flow from the alluvial aquifer to the basalt aquifer probably
does not occur. Therefore, transport of any leachate to the

basalt aquifer is not expected.

5.2.5 Waste and Leachate Characteristics

The potlining waste disposed at the Wenatchee site will be
in a solid form. No 1liquid which might increase volumes of

leachate generated will be placed in the trench.

Table 4.2 presents measured leachate quality for various
types of potlining to be disposed. This table shows that fluor-
ide and cyanide are the only parameters present in the leachate
in potentially objectionable concentrations. The maximum cyanide
concentration measured is 165 mg/l. The maximum measured fluor-
ide concentration is 2240 mg/l. A conservatively estimated dilu-
tion factor of 10° is sufficient to reduce these worst case
concentrations to 1.65 x 10~4 mg/l for cyanide and 2.24 x
103 mg/l for fluoride. Therefore, these cyanide concentra-
tions are 0.09 percent and the flouride concentrations are 0.2
percent of drinking water standard limits by the time any leach-
ate enters the Columbia River. Additional reduction will occur

5=5



due to aerobic decomposition ion exchange and precipitation
within the unsaturated zone and dilution and dispersion in the

ground-water.

5.3 SUMMARY

Evapotranspiration exceeds precipitation at the Alcoa
Wenatchee site by a factor of about 3, indicating that percola-
tion should occur only rarely. This indication is substantiated
by computer simulation of the site water balance. Such simula-
tion indicates that percolation occurs less frequently than once
every three years, and that when such percolation does occur, it

is in relatively small quantities.

Deep percolation to the underlying alluvial agquifer must
pass through a thick (at least 80 feet) unsaturated =zone. The
thick unsaturated zone provides protection from Ffuture ground-
water intrusion into the buried waste. The unsaturated zone also
provides an extended volume within which aerobic decomposition of
organic contaminants can occur, and within which the effects of
ion exchange and neutralization of leachate will be enhanced as a
result of the high soil to soil-moisture ratio. In addition, the
unsaturated zone provides a barrier of 1low permeability between
the buried waste and the shallow ground-water. This low perme-
ability barrier exists because unsaturated permeabilities range
to several orders of magnitude smaller than the corresponding
saturated permeabilities. The major clay layer in the unsat-
urated zone has the lowest hydraulic conductivities and probably
controls percolation rates to the alluvial aquifer.
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Because the unsaturated zone acts to slow percolation rates,
and because the disposal site area is small, the maximum leachate
flow rate to the alluvial aquifer is also small, about 0.03 cfs
or less. Actual rates are probably several orders of magnitude
lower. Leachate flows reaching the alluvial aquifer flows are
diluted by mixing with ground-water and transported to the Colum-
bia River. There are no wells in the leachate flow path from the
site to the Columbia River. Alcoa owns all of the land along the
flow path to the river and approximately 4 miles downstream.
Upon entering the river, additional dilution sufficient to reduce

contamination to inconsequential concentrations occurs.

Because low percolation rates are predicted, leachate is not
expected to saturate any of the presently unsaturated zones for
significant periods of time. For this reason, it will be diffi-
cult to monitor leachate above the alluvial aquifer. Leachate
enters the alluvial aquifer at a relatively slow rate, and is
transported away at a relatively rapid rate. Therefore, signi-
ficant quantities of leachate will not accumulate in the alluvial
aquifer beneath the site. For this reason, monitoring of con-
tamination in the alluvial aquifer below the site is difficult.
In addition, the disposal trenches are protected by liners.
Until such liners deteriorate, no leachate will be generated. It
is expected that such deterioration will take several years to
occur. Until that time, the alluvial aquifer will not receive

leachate generated from the site.
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The factors discussed above provide evidence that the poten-
tial for migration of hazardous wastes or hazardous waste consti-
tuents from the facility via the upper-most aquifer to water
supply wells or to the surface water in significant quantities is
low. On this basis, a waiver of all monitoring requirements at

the Wenatchee site is requested.
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SCOPE OF WORK

For purposes of this proposal, it is assumed that no new
field data (beyond reconnaissance and site inspection) will be
collected. Considerable emphasis will be plaqu on compilation
and review of available site and area information. Site data
will be obtained from both ALCOA corporate files and at each of
the ten specified plant locations. Information will first be ob-
tained from the corporate files followed by on site reviews at
each site to verify and supplement the corporarte file informa-
tion. Details of current plant operations, waste management and
past practices will be determined through on-site interviews with
selected ALCOA personnel.

In adaition to site specific information, additional perti-
nent data on the surrounding area will be summarized from sources
such as: public records and reports, Law Engineering project
files, local agencies, aerial photos, topographic and geological
maps ana other available information. Within the 1limits of
available information, the following written summaries will be

prepared for each ALCOA location:

I Description of Site Conditions
- topography and physiography
- general climatic conditions
- surface runoff, drainage and infiltration patterns
- surface soil characteristics
- site facilities and construction details

- neighboring facilities

e




| £1.

Description of Waste Management Facilities
- location
- size - area and depth

- material properties, concentrations and quantities

operating history and inventories

- construction details

existing monitoring programs

III. Description of Geological Characteristics

- extent, thickness of formations and deposits from

geologic logs and test borings)

- physical properties (permeability, porcsity, depth to

ground-water, gracdients, etc.

- seismic considerations

Description of CGround-Water Characteristics

- oprincipal agquifers

- direction and rate of flow

- areas of recharge and discharge for aguifers

- relatioﬁship with surface water bodies

- water quality

- ground-water use inventory and data for existing wells

in area, (including construction details)




v. pescription of Surface Water Conditions
- adjacent and nearby water bodies
- water gqguality analyses
- élood potential

- coastal hazards (Mobile and Point Comfort sites)
- surface water use

- wetland considerations

vI. Description of Possible Soil/Water Reaction
- nature of soil chemistry and physics

- relative attenuation capacity

Based on the above summaries an assessment of hydrogeological

conditions and ground-water degredation potential will be pre-

pared for the designated HWM facilities and red mud lakes. Each

assessment will be based on working subsurface profiles and map
overlays prepared from ipterpretations of the site and area in-
formation. The assessments will be reviewed for deficiencies in
data and recommendations for additicnal data collection (e.g.
soil test borings, water levels, etc.) will be specified includ-
ing corresponding cost estimates.

In developing recommendations for additional data collection,
the data deficiencies will be clearl related to RCRA compli-
ance. Attention will be focused on critical areas with judge-
ment exercized to avoid non-essential data gathering. Where pos-
sible, any new data collection should be applicable to both the
immediate assessment (Phase II) and subsequent phases of the over-

all program.




For each facility, a determination of RCRA monitoring re-
quirements will be made. If it is considered unnecessary to mon-
ijtor specific facilities, a preliminary justification report will
be prepared to support ALCOA's subsequent waiver request. The
regulations (40 CFR 265.90) indicate that such waivers include
information in the unsaturated zone, on the saturated zone and on
migration within the aquifer. It is likely that a complete wai-
ver justification report would require data gathering beyond the
proposed Phase I services.

For those facilities requiring ground-water monitoring, a
monitoring program plan will be prepared. The monitoring plan
will include recommendations for monitoring well locations,
depths, construction details, and installation procedures, deve-
lopment methods and sampling procedures. Well construction illu-
strations similar to the examples in Figure 1 will be provided.
Estimates of well cost and time required for well installation
and development will be prepared based on prior experience with
similar installations and site-specific considerations.

The design and placement of monitoring wells should be based
on the specific purpose Zor each installation. Various types of
wells, as illustrated in the attached Figure 1 are often re-
quired. The Type I well is used primarily for ground-water level
measurements, although it may also be used to indicate gross
grcund-water contamination. Type III wells are used when the
chance of contamination from upper levels must be minimized and/
or under difficult drilling conditions. The method of install;

ation specified must also be compatible with the subsurface
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conditions. The well development, sampling requirements, and
anticipated contaminants also influence the specifictiation of
well construction material and size. Other factors to be con-
sidered on the placement of the monitoring network include the
methods (sampling vs. geophysical logging) to be used in confirm-
ing the interval to be screened in each well during Phase II of
the overall monitoring program.

Law Engineering and ALCOA personnel will jointly determine
specific laboratory tests to be conducted considering RCRA re-
guirements and specific waste constituents of interest at each
location. A sampling plan will be specified for each location
including standardized procedues for use of equipment, collection
sequence, and sample collection, preservation, packaging and
shipment of samples. This sampling plan will include a basic
check list of "dos and don'ts" for plant personnel conducting the
sampling and a labor/laboratory cost estimate for operating the
sampling program at each location. Also, suggested field sam-
pling equipment will be identified and associated cost estimates
proviced.

I: is possible that specific details of the site monitoring
programs will need to be confirmed after acquisition of additio-
nal data. Such confirmation is beyond the sccpe of the proposed

Phase I services.





